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PREFACE 


\H E Spring which has been diſcovered in 

the Stone Quarry on the ſouth ſide of Li- 
e having been much talked of, and uſed 
by many. with evident advantage, I thought it 
might not be improper to endeavour at aſcertain · 
Ing its component principles, and, thence dedu- 
cing its probable medical virtues, Convinced, 
both by reaſon and experiment, that it promis d 


no inconſiderable means of reſtoring and pre- 


ſerving health, I ſhould have accuſed myſelf of 
inattention to the intereſts of humanity, and to 
the welfare of ſociety, had I not uſed my belt 
endeavours to promote and extend its uſe a- 
mongſt wy fellow citizens. 


But what more particularly induced me to 
aim at recommending it to their notice, by this 
little publication, was the undoubted evidence 
I had collected of its having been of ſignal ſer- 
vice, even in. ſome deſperate caſes : ſome of 
theſe I have herein given, as the foundation of 
that confidence which I hope it may merit and 
- obtain, Many mineral ſprings, both in Eng- 
land and abroad, poſſeſs d of the like Properties | 
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4 would not wiſh to lay too great a ſtreſs up- 
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on the virtues of our Liverpool Spa, bur-rather, 


„ 


by aſcribing fo it ſimply thoſe it poſſeſſes, -and 


relating briefly and intelligibly ſome of the caſes 


in which it has been found greatly beneficial, 
ſtrive to excite the public to make a trial, which 
may at once procure reputation to the fountain, 
health to thoſe who frequent it, and a heartfelt 
latisfaktion to o the W and n of it. 


— 7 


4 k $>. 4 4 a 7 
y * 
FS. Fry roy 
- £4 85 1 f 
— nit 
' Liverpool, Mey 4th, 1 17 7 3. 
1 
1 4 
* 
* 4 
* 4 4 * 
- + e * 4 * 
F 7 
* . 1 7 TIRE * 4, * 
% fo — 
— ** * L 
+ Ks — * we 1 > TL ? * 
3 . 1 
- % 
EF * 
4% # 
P4454 
14 4 
* 4 
, 
700 , 
; ei 
x * 9 = 2 
? 1 % | 3 1 3 ; 1 PR. 1 4 £ R 4 
* 4 
x» , 4 , bo 
1 | f 
4 — - 4 . n 1 + + * b] 1 * 2 * 
fs F E * 0 
7 0 EF? nd F 
% 4.7 2 14 * 5 — 
4 * . 4 +. * . 1 o * 
4 
1 


* 
» 
: 


: e 
. Abe ö 
; We. bt mm 4 3 


"As - 2 9 FI S5 5 ; 1 4 e ” : ; 4 " 
ö 4 £24 1 f 
& 1a + : . 1 
„ 4 Mm 
» S242 6. 57 
ai ' . 


On the Livenroo. SPA WATER: 


E ne UF 1 


, 4 


$ I. or MINERAL Warzxs i in general, 


E diſtinguiſh by the term of mineral wa- 

ters, thoſe which are impregnated with 
ſome mineral principles, and hence are become 
| medicinal. ion 


1 
* # E 
1 . 


They are ect divided into Slums, sor- 
e and MzTALLIC. | gl _ i 
We hape found that "at which have been 
termed Spirituous are indebted for chat title, to 
a gas, or fix'd air only, to which they owe their 
| ſparkling, and that Srecable, pungent, acigulous | 
taſte, by which they reſemble Champain. Fr rom 
this ſame principal they acquire the property 

they poſſeſs of diſſolving metallic ſubſtances, as 
will be ſhewn hereafter. The peculiar acidulous | 
taſte which it imparts, has occaſioned their be · 
ing made, by ſome, 2 ſeparate claſs under that 

; denomination (. Acidulz) but, as it will appear, 5 
| that 


r 
© SG 


1 6 2 12 
that there are no waters abounding with fix'd air 
Which are not impregnated with other (mineral) 


ſbſtances, and as few inſtances can be produ- 


ced, in which an acid uncombin'd is found, in 


any ſenſible proportion, in mineral waters, theſe 
diſtinctions ſeem ſuperfluous, if not improper. 
The only inſtance I have ſeen of a mineral wa- 


ter really and anne containing an uncom- 
* bined acid, is in a ſpring near Naples, call'd the 
Piſciarelli, where the water iſſues out very hot 
from the fide of a volcano, and ſo acid as rea- 


dily to corrode the ſurface of metals. But the 
acidulous taſte depending on this fix d air is met 
with even in waters, in which an alcali, uncom- 


bin'd, is found; as in the waters of St. Martin, | 
in n and La Wee in Dauphiny. 


Many Hs waters in all the claſſes poſſeſs 
this fix'd air. The Seltzer water abounds 


with it, and is. little impregnated with any | 
other active principle; and hence the Seltzer 


water may be eaſily imitated by a very ſmall 


addition of ſea · ſalt and alcali to water ſatu- | 


rated with fix'd air, ſeparated, collected, and 


| applied after the 1 manner of the ingenious Dr. 
PaIEsTLEY. 


This is dope Kur * ier, by the vers . | 
| vented by that great French Chymiſt, Venzr, 
of adding the 5 of ſea-falt, in proper pro- 


portion, 


„ — 
* 


VVV 
portion, to water in which a very mall portion 5 
of alcali is diffolv'd. No viſible” efferveſcence 
enſues (the mixture being ſo very dilute) bur | 
dhe fix'd air, as it ſeparates from the combina- | 
tion of the acid and alcali, is abſorb'd by the | 
water, and impregaates it ſo, as to give with | 
very little trouble, a tolerable imitation of, and 
ſuccedancum le the Seltzer water. 


But 1 vill not duell too eh on theſe diſ- 
tinctions: my intention is not to write on the | 
nature of mineral waters, but to point out the 
properties and effects of our own. Hence I | 
Hall only lightly treat of the different claſſes, | 
as far as is requiſite to convey a clear general 
idea of the nature and varieties, of mineral wa- 
ters, as an introduction to the examining | 
and comprehending our Liverpool Spà. 
And it may be uſeful in this place to obſerve, 
chat we muſt not expect to find the ſeveral 
claſſes wholly diſtinct from each other; on the 
contrary, they are generally all more or 
leſs combin'd together, ſo that moſt commonly 
they can only be claſs'd from the n which 

is ound to n 


ban of SALINE Warzns, 


ATRICTLY ſpeaking, perhaps, all the mi- 
| neral waters might be termed Saline, as all: 
| containing more or leſs an alcaline, neutral, 
_ earthy, or metallic ſalt. But by this term we 
generally only underſtand waters, chiefly con- 
taining neutral and earthy ſalts in a ſenſible pro- 
portion, ſo as to prove purgati ve.—The waters 
| Impregnatedonly with ſelenites (i. e. vitriolic acid, 
and calcareous earth) which is the cafe with all 
our hard' pump water, do not, I think, deſerve 
| to be conſidered as ſaline mineral waters; as in- 
| Read of being improved by this admixture; they 
are rendered unfit even for moſt domeſtic uſes. 
The good effects of Briſtol water (Which contains 
ſcarcely any other ſaline matter than ſelenites) 
are not to be attributed to its ſolid contents, but 
to the fix d air it abounds with; which is alſo 
the caſe with reſpect to ſome other mineral wa- 
ters, which, though they contain neutral ſalts, 
yet thoſe are in too ſmall proportion to anſwer 
any good pu rpoſe. Water is impregnated 
With ſelenites by paſſing through gypſeous earth 
and ſtones, conſiſting of ſelenites which are ſo- 
luble in water. | 


An alcaline ſalt uncombined is rarely to be 
found in mineral waters, or when it is, its pro- 
ba OE; Portion 


4 


6 portion. and effects are inconfiderables - 25 The 
Tilbury, Clifton, and Seltzer waters, Eau de la 
Marguife in Dauphiny, and. St. Jean's, have been, 
conſidered. as alcaline. Ine waters of chis clas, 
(if poſſeſs'd of any particular. virtues) muſt be 
of ſervice in all complaints aifing ſrom acidity, 
and act as atteauant, diuretic, and apgritive, 
Boyle, however, denied the exiſtence ef this 
claſs of waters in Englane. 


4 The acids found combin'd in mineral waters 
; are, the Vitriolic-or Univerſal, and Marine or 
acid of ſea ſalt. The Nitrous is not found, nor 
do I. believe, that the Volatile Vitriolic acid 
Funeombin'd at leaſt) has ever been proved to 
exiſt in waters. Authors have labaur'd long to 
prove the preſence and eſcape of this volatile 
acid, and to recencile thus the proofs that theſa 
acidulous Waters contain a preduminant alcaline 
baſis. I find Hoffman, though he could not 
account for. this, rejecting the opinion of a. vo» 
lajile vitriolie acid De Element. Aquarum mi- 
neralium rectè dijudicand. et examinand p.138, 
xi. Neque enim, quod primus omnium ega 
obſerbavi, purum acidum in acidulis - deliteſcit, 
ſed omnes, quotquot - ſunt et- dicuntur, in oh- 
nibus Europe locis, ſal alcali vehunt; ut 8 
tius alcalinæ dicendz eſſent. : 


* 


* 


7 | The 


6 10 0 1 — 
The diſcoveries which have within theſe * 
years been made, chiefly by our own countrymen; 
reſpecting the nature and properties of fix'd air, 
have render'd this matter much eaſier to com- 
|  prehend, than it was to former writers. When 
we find (with the Hon. Mr. Cavendiſh*) that 
fix'd air diſſolves calcareous earth, and metals 
(with Mr. Lane“); that it gives a ſubtile ſpirit 
or gas, and a very acidulous taſte to water, 
without impregnating it with any acid (as ap- 
pears from Mr. Henry's Experiments), and 
when we ſee this air readily eſeapes and depoſits 
the earth or metal with which it was eombin'd, 
we ſhall ſoon be convinc'd that this is what for- 
mer writers miſtook for a volatile vitriolic acid: 
"Theſe properties of fix'd air will clear up at 
once all the difficulties they labour'd under, ac- 
count for the ſeeming inconſiſtencies-they ſtrive 
to reconeile, and, probably, afford to future 
writers a much clearer and more eligible method 
of claſſing mineral waters, particularly if it 
ſhould appear, as has been before hinted, that 
the medical virtues of many of theſe (as well 


faline as metallic) depend, chiefly,. if not to. 
_ on this principle. 


1 _ 


"=P Philoſophical Traaſact. 1768. 
* Philoſophical Tranſact. 1769. 


J 


I 1 


But leaving this to thoſe, who, ex profeſſe, 


anay hereafter take up the ſubject of mineral 
waters, I ſhall proceed with the combinations 
of the vitriolic and marine acid found therein 
che moſt . of which is the latter. 


The waters of the ſea, and of ſalt ſprings, 


contain chiefly the marine acid, united witk a 


mineral alcali, forming common ſalt, the uſes 


of which, both domeſtic and medicinal, are con- 7 


ſiderable. Authors account for this impregna 
tion from the immenſe rocks of foſſil ſalt found 
in various parts of the globe, of which we have 
no inconſiderable ſpecimens in our own neigh- 
bourhood. Pa | 


The waters of this claſs are known by their 
ſalt taſte. Some of the ſalt ſprings are nearly 
pure, and contain little elſe but pure ſalt, as the 
upper pit at Droitwich. Others are not free 
from earthy, and even metallic, mixtures, as 
thoſe of Northwich in Cheſhire, which contain 
ſome portion of Magneſia, Calcareous earth, 
and iron, The brine pits at Drottwich yield 
little earth and no bittern; the reſt do, and 
from this bittern a bitter purging ſalt is obtain» 
ed, to which we have given the name of Epſom 
lalt, and which is Magneſia combin'd with vi- 
triolic acid. *Tis this falt (reſembling Glay- 


/ 
P4 
- Fd 
7 
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bers falt) on which depends the purgative qua- 
Z Firy of our ſeveral mineral waters, as thoſe of 
| F'pſotr, Cheltenham, Ackon, Scarborou gh, Har- 
tlepool, Stratford, (of Sedlitz) c. A mall pro- 
portion of calcareous earth, of an oily ſub- 
1 ſtance, and in ſome, a very little iron, make the 
. reſt of the ſubſtances: Wen theſe waters are 

8 dcend to contain: | ; 


He wel as the SEA watts, 


| ee eee are various Bake Artur 
waters. A pitt of Epſom water contains about 
3 groins of the purgative: ſalt, and 6 of calca- 
1eous/carth * Cheltenham, 46 grains of this ſalt, 
8 and 22 of ccareous earth, with about half a 
grain of iron (Ochre): Scarborough water a- 
rains nearly the ſame propottions as Epſom, but 
Wich a ſmali quantity. ec iron and-fix'd.air. The 
Purgatixe. quality ot ſea Vater however, does not 
depend whelly: on the quxnticy of this bitter 
arthy:{alccontaind: init, for common falt alone, 
in ſufficient doſe, proues purgative. The whole 
dt the t¹ů ſalts contain'd in a pint of our fg 
voter cis about five dracluns, and a pint, a pint 
am à half, or a guart, is found neceſſary in 
allfetent habirs to act as a durgzune. 


All e our. "ſalt ſpr gs are 0 wuch impregnated 
with ſaline ſubſtances, as makes it neceſſary to 
gute them to render them tolerably agreeable 
| „ to 


1 
to the ſtomach; particularly, as the more the 
ſolution of theſe ſalts is dilute, 8 milder md 
dare is CO 


The W in theſe. 3 N are va- 
rious. The brine pit at Nantwich yields , at 
Middlewich æ, the ſtrongeſt at Droitwich 3, the 
weaker, + part gf common eſculent ſalt, beſides 
the Epſom alt BY call'd) Which remains in he 
bantern. | M 


A8 A Ann fart the Glogs waters if Ep: 
ſom, Cheltenham, &c. we may diſſolve Epſom 
or Glauber's falt in water, in the proportion of 
half an ounce to, a pint. But it is obſerved by 
Hoffman, Rutty, &c. that the effects of the ſalt ſo 
rediſſolved, are not above half what would have 
been produced, by ſuch a doſe of the water it- 
ſelf as contains that quantity of ſalt; and that 
theſe waters when boil'd to the conſumption 
of half, are not proportionably increaſed in 
| Rrength. 


> rs 


Where the ſea water ean be procured, it an- 
N in general all the intentions of the Waters 
of ils Claſs. : | 


ho 8 E 8. 
"Theſe ſaline waters are uſed kithet as altera- 


tives or purgatives. They are attenuant, refolv- 
| "SY: | 1 9 ent, 
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ent, cooling, aperient, and diuretic. They are 
beneficial in viſcid foulneſſes of the ſtomach and 
| inteſtines, cleanſing and ſtimulating, and hence 


frequently amend loſs of appetite and of the 
digeſtive faculty, and ſtop vomiting ; in habitu- 
al coſtiveneſs, pains of the ſtomach, heart - burn, 
colics; in removing obſtructions of the abdo- 
minal viſcera, as of the liver, ſpleen, &c. and 
principally in jaundice ariſing from this cauſe 
in promoting the menſtrual and hæmorrhoidal 
diſcharges, in hyſteric and hypochondriac af- 
fections; in vertigo and head -· ache proceeding 
from a foul ſtomach, and in the epilepſy. In a 
fufficient doſe they are excellent purgatives; they 
leave no conſtipation after their action, nor do 
they heat during it. They are peculiarly adapt- 
ed therefore, as a cooling purgative in inflam- 


matory and Cutaneous diſeaſes. They deſtroy 


worms by evacuating the mucus in which they 
live and generate, and by which they are defend- 
ed againſt the action of vermifuge medicines. 
Theſe waters are extolled by Muſgrave in the 
gout, and by Ruſſel, Rutty, and other authors, 
in a variety of obſtinate chronic caſes. 


N 


3 They are improper in weak, delicate, habits, 


for perſons advanced in years, for ſuch as have 
weak e — lungs, confirm'd tumours 


E 


of the Meder or acrid Juices; and 3 in 
ſcurvy, ſtrangury, dropſy, convullive aſthma, 
or aſthma from water in the cheſt. 


Great good effects are alſo experienc'd from 
their uſe externally——So much has been wrote 
in praiſe of ſea bathing, that I ſhall ſay little on 
that head, as its efficacy in preſerving health and 
| firength is generally known and confeſs d. It 
will be found to coincide, in its effects, with 
thoſe of our Spa Water. 


Nor is its efficacy only to be deduced, as be- 
ing a cold bath. The ſalt, beſides adding to its 
gravity, has been thought to be beneficial as a 

topical application. Hippocrates thought it in 
many caſes more efficacious warm, as in contrac- 
tions, indolent tumors, paralytic and dropſical 
affections. Fortunately we are ſo ſituated, as to 
enjoy very deſirable conveniences for ſea bathing 
both cold and hot, * and it is to be hoped, that 
| ſuch facility will by no means cauſe us to deſpiſe 


_ ——— 
— — 88 8 


* 
— — 


* A bot ſalt water Bath is at any time prepared at our baths, on 
giving an hours notice ; an adyantage.this, which ſhould not be con; 
fined to caſes in which ſalt water may be thought ſerviceable, as it is 
certain great good effefts may be expected in many complaints from 
the uſe of a warm bath.——TI am entirely of opinion with the Inge- 
nious Dr. Percival, that we do not, in England, cor ſider warm bath. 
log as highly, or uſe it as frequently, as it deſerves. Abroad, much 


benefit is both exgeRted and. — from . ee ufe | 
In diſeaſes, Ns NCH Ro. 

I” 7a | and 
8 1 E E 
\ Ve: 5 3 


* 


tw) 
andneplett a powerful means of preſerving and 
reſtoring health, which others, at a diſtance from 
ſuch conveniences, know how to ſet' a proper 5 
value on, and are at conſiderable daun to come | 
and Legs 0) of. „ 


8 
» 2 
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8 3. Of SULPHUREOUs' WaTERS. 
„ are impregnated with the liver of ful 
phur 6. e. ſulphur combird wirh a mine- 
Tal alcali, or a a calcareous earth, and thus rendered 
ſoluble in water) and are eaſily diſtinguiſhed by 
their fœtid ſmell, and Sr nt reſem- 
| og rotten eggs. 


Of this claſs are - thoſe of Harrowgate, Mof- 


fat, Aix la Chapelle, of D'ax, Bourbon, Mont 8 


&or, St. Amant, Bareges, Bonnes, Cauterets, 
Chaudes, Arles, and Alais in F rance, of -Swads 


| lingbar, of Baden in Lower Auſtria; of the 
Geronſter at Spa, of la Solforata and ſome others 


- near Rome, and ſeveral I have met with in Ger: 


many-and Italy. The vapors-from--theſe-wa- 
ters blacken ſilver, and heighten. the colour of 
gold, ſome of them almoſt inſtantaneduſly on 
expoſure. Some are pellucid, others of a milky 
colour; but they (depoſit a whitiſh cloud on the 
addition of an acid. On their ſurface a gold coc 
colour d. beautifully. variegated, pellicle 3 is. ob- 
ſerved. 


| The 


CO KC © 
The fulphureous waters may be imitated not 
unaptly, by adding to a drachm of the flowers 
of ſulphur, a grain of lime or calcin'd magneſia, 
or ſix grains of ſalt of tartar, rubbing them to- 
gether, and infuſing them in a quart bottle, not 
quite filled with water, for eight or ten hours in 
a gentle heat; er by boiling an ounce of ſul- 
phur in twelve pints of freſh- made lime - water. 
The doſe of theſe is from three to four Pints. 


We have three ſulphureous [ſaline] waters in 
| Lancaſhire: 1ſt. Maudſley near Preſton, which 
is blue, intolerably fgtid, and contains 930 
grains of common. ſait in a gallon: 2d. Braugh- 
ron, between Skipton andColn, of a whitiſh co- 
lour, the gallon yielding three drachms of ſalt: 
and 3d. Crickle Spa, a Mile from Braughton, 
which is clear, very ſcetid, and contains 308 
grains of ſalt in a gallon. F rom the quantity 
of ſalt contain'd, they all Prog re : 
U. 8 E S. 

The waters of this Claſs invigorate, lightly af. 
fect the head on being firſt drank, and generally 
inſpire gaiety and chearfulneſs, which are ſome- 
times followed by drowſineſs; they raiſe the ſpi> 


rits and promote an appetite. They attenuate, 
- Kimulate and cleanſe, promoting digeſtion, | per- 


ee and the regular natural diſcharges, and 
5 a4 hence 
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ack are uſeful in that variety of b 
which ariſe. from indigeſtion, acidities, foul- 
neſſes, &c; to perſons in whom the circulation 
is ſlow and languid, and where there is laxity 

of the ſolids, debility of the ſtomach, or acri- 
mony in the firſt paſſages. Hence, alſo, they 
are recommended in obſtructions of the viſcera, 
or of the glands, in cold defluxions, conſtipa- 
tion, to deſtroy worms, and to cure intermittents; 
in ſuppreſſion of the menſtrual and hæmorrhoi- 
dal diſcharges, in melancholic, hypochondriac 
and hyfteric caſes, in cachexy, dropſy, ſcur- 
vy, ſcrophula, gout, ſtone, palſy and nervous 
affections. In external complaints, as in foul. 
ulcers, cutaneous eruptions, tetters, the itch, 

and in retroceſſion of cutaneous W they 
are much extolled. 


After their uſe, if they have left the body 
in a relaxed ſtate, it may be neceſſary to have 
recourſe to cold bathing and ſtrengthening re- 
medies, ſuch as bark, &c. in order to reſtore the 
tone of the 8 


„„ * Bee ole wb bf. 

They are improper in inflammatory and very 
Irritable habits, in bilious, hectic, and feveriſh 
complaints, in ulcers, tubercles, or infarctions 
of the lungs, in W coughs and violent 

ä 3 


r 
althma from extravalated Aids agd 1 in a dil. 
poſition to e apoplexy. 10 


We come now to the third and laſt claſs of. 


Mineral waters, viz.. the Metallic. 


\ 


S 4. Of MzTaLLic WAT ERS. 


HESE have been ſometimes ſtiledYitriolic, 
as being albimpregnated with a metallic 


ſubſtance diflolv'd in the vitriolic or univerſal 
acid. But thoſe who have adopted this term 


were unacquainted with the ſolvent property of 


fix'd air. However, the vitriolic is the acid 


moſt frequently found in metallic waters, aud 
is therein combin'd with zine, copper or iron, 
Water is impregnated with theſe principles by 
meeting, in its paſſage, - with. Pyrites (or Fire- 
ſtone), in a ſtate of decompoſition, The parti- 
cular metal will depend on the nature of the 
Pyrites. | 


The combination: with zinc is rarely met 


with ; — that with copper not frequently, and 


as theſe have not been regarded: as medicinal, it 


dulce ſimply to have enumerated them. The 5 


5 C 2 | Waters 


e 
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waters of Neuſol in Hungary, of two- ſprings 
in the county of Wicklow in Ireland, and of one 


in the Iſle of Angleſey, contain the vitriol of 


copper. The copper is obtained from them 


for ſale, by adding to them i iron: this is diſ- 


ſolv'd by. the vitriolic acid, which deſerts the 5 
copper, and ſuffers it to ern mm! ; 


But no ESR!" more frequently found 


in mineral waters than that of iron, either diſ- 
ſolv'd by che vitriolic acid, or by means of fix d 
air, which has been generally conſider'd as vola- 


tile vitriolic acid. Theſe waters, to which we 


give the names of Martial, Ferrugineous, orCha- | | 
lybeate (the latter very improperly, as ſteel, i. e. 
chalybs, is not a natural, but an artificial produce 


tion) are eaſily known by their aſtringent, ſtyp- 


tic, taſte, and by leaving on the ſtones, &c. 


thro' which they run, a reddiſh or ruſt-like 


ochre. But if they be added to any aſtringent 


vegetable juice, as the infuſion of tea, galls, 


&. they betray at once their nature by ſtriking | 


a ENTS wy colour, . 


Tron, TY at once the hardeſt, moſt common, 


uſeful, perfectly innocent, and eaſily ſoluble, 


of all the metals, 


wonder at the number of mineral waters of. 
this claſs which are in high repute, ſuch as 


; thoſe 


And hence we need not 


} 


. 


. 
thoſe of Pyrmont, Spa, Malmendy, Bath, 


T unbridge, Hampſtead, Iſlington, Carlſbadt, 
Cleves, of Paſſy in F rance, of Schwalbach in 


Heſſe, of F reyenwald near Berlin, and many 
others. 


In ſome of theſe the iron is diſſolvd by the 
vitrioli acid, in others by fix'd air, and in ma- 
ny partly by each of theſe, The latter waters 
are ſuch as, on ſtanding, or boiling, precipitate 
an ocre, yet ſtill retain, though in a leſs degree, 
the aſtringent, typric, taſte, andthe property of 
ſtriking black with galls. But it is remarkable 
that ſo very ſmall a proportion of martial vitriol, 
as one grain in a gallon of water, is ſufficient to 
produce the change of colour with galls to a 
darkiſh blue. - 


Waters frontline ated with the vitriol 
of iron are not frequently met with, but thoſe. 
of Rammelſberg in Hungary, are conſiderably 
ſo. Such, however, are not fit for medical uſes. 


The waters of this claſs might be indicatud 7 
diſſolving proper, ſmall, proportion of the vi- 
triol of i iron in pure water. I ſay, ſmall propor- 
tion, becauſe there ſeems reaſon for aſcribing 
the good effects of martial waters, to the iron 8 
being thus adminiſter'd in repeated ſmall doſes. 

| But 
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But as we are at no loſs for chalybeate waters; 
and as nature is fir more perfect- in her_ 


combinations than we can be, it will rarely be 
neceſſary to imitate her 1 in this. 55 


— 7 


US E S. 
The effects are, thoſe of iron in Ot, which 
we ſhall reſerve for the next article. 


* 
* 


2. Iron: is diffolved in mineral waters, alſo 
by means of fix'd air, without the i intervention 
of any acid. This; which is only a late diſco- 
very, has formerly been the occaſion of much 
5 perplexity ; and authors finding ſome chalybeate 
waters evincing marks of a predominant alcali, 


have endeavour'd' to account for this ſeeming 
contradiction by ingenious fictions, of a volatile 


. vitriol, or (with ſomewhat Jeſs abſurdity) by 
ſuppoſing them to contain iron diffoly'd by 
means of the volatile vitriolic acid, which, on 
expoſure to air, or heat, flying off, left the, | iron 
and ſuffered it to precipitate. Pity it is, that 
ſyſtems ſhould not only be fram'd, but for a 
ſucceſſion of years implicitly adopred, which 
have never undergone the teſt of experiment, 
and which, by one of the moſt ſimple and ob- 


vious might eafily have been confuted. Unfor- 
tunately for this ſyſtem, it appears by experi- 
ment, that iron, when diffoly'd by means of 


yolatile 


— 
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volatile vitriolic acid, will bear not only expe 
ſure to the air, but even a boiling heat without 


either the vitriol or the acid totally flying off. 


And where 1 iron is diſſolv'd by the fix'd air on- 


1 the air when at liberty foon flies off, the iron 


(in ochre) precipitates, and the water no longer 


ſtrikes a black colour with the vegetable aſtrin- 


gents. 


Many chalybeate waters (even ſuch as con- 


tain iron diſſolv'd in an acid) contain the i iron 
alſo diffoly'd by means of fix'd air, as thoſe of 
Spi, Pyrmont, Tunbridge, Bath, Cheltenham, 


'&c. And ſuch as contain no iron, but only 
fix'd air, as thoſe of Buxton, Piſa, Seltzer, &c. 


are found readily to diſſolve iron filings, tho? 
they evidently contain no acid. 


By this means, or, by. impregnating wakes with 
fix'd air, after the manner of Doctor Prieſtley, 
we can imitate perfectly well, the Chalybeate 


waters of this claſs. 


AMS SS. 
Of the latter chalybeates, ſome of the medi- . 
cal virtues are to be deduced from the action of 
the fix'd aif contain'd in them. This warms, 
exhilarates, invigorates, reſtores appetite, good 


digeſtion, proper circulation, and neceſſary ſe- 
cretions. 


ta) 


cretions. It removes obſtructions arifing from 

a languid circulation, and reſtores to the fibres 
their tone and elaſticity. It is an excellent ſti- 
mulus, and a powerful corrector of any putrid 
tendency. From its active, ſubtil, penetrating 
nature, much may be expected, in hyſteric, hy- 
pochondriac, and nervous habits; in the rheu- 
matiſm, gout, palſy, and in many conſumptive 
caſes. But from the Metallic principle contain'd. 
in the waters of this Clas (of which we ſhall 
demonſtrate the Liverpool Spi to be one) con- 

fiderable good effects may be expected. i 


Iron is aſtringent, and antiſpaſmodic in ſmall 
doſes; it is tonic and ſtrengthening, acting upon 
the fibres and veſſels of the ſtomach and inteſ- 
tines, and hence is excellent in diſeaſes caus'd 
by laxity, debility, and inactivity of the digeſ- 
tive organs, ſuch as crudities, bad digeſtion, 
accompanied with flatulence, colics, fluxes, &c: 
in caſe of general laxity and debility, and in hy- 
ſterics, unleſs there be invincible obſtructions of 
the viſcera; in intermittents, in the ſcurvy, in 
obſtruction, and defect of ſecretion and excre- 
tion caus'd by weakneſs and relaxation of the 
fibres, as in rickets, ſcrophula, chloroſis, ſome 
kinds of jaundice, &c. It ſpeedily remedies loſs 
of appetite, ſtrengthens the ſtomach and inteſ- 
tines, deſtroys worms, and cures obſtructed 


. 


menſtrua. 
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"-penſtrua.. But it mut be rememhered, that this 8 
change of the tone, and... ſpring of, the 
ſolids, cannot be effected but by a, continuance 
of the martial remedy, i in ſmall doſes, for ſome | 
conſiderable time, otheryjſe only. a temporary 
relief will enſue, | 


n 


some of thele vittioke waters are good to 
ſtop Hæmorrhages, particularly one at Haigh 
in Lancaſhire, one gallon of which 1 is found to 
contain 8 grains of te and green vitriol, 


a U N FI T. Ja 
2 — there is rigidity of the winds an 
| ien d impetus of the fluids, plethora, or a diſ- 
poſition to inflammation, this medicine is im- 
proper. In hectic fevers with a ſpitting of blood, 
it is little to be relied on, as, by encreaſing the 
tone, it may eaſily ebcrgaſe bow the fever os 
hæmoptoc. or En font e 1: 


$5: On the A In 


IIS water ſpiings, or ouzes, through veins 
of that ſoft yellow ſtone generally uſed 
Saks for building and which owes 1ts colour to 


the! iron which it contains. This ſtone Barders in 
e | D | the 


* 


the air, and when calcin'd, is of a red colour: 


There are ſeveral: ſprings in this quarry, though 
ſituated very high, but none ſo much i impreg- 
nated as the one reforted to.“ The water 
trickles Nowly into an irregular baſon (which 


might be much enlarged) containing about four 


gallons. It is naturally limpid, tho? frequently 
found otherwiſe, owing to the ochre, which it 
depoſits on the efcape of the fix'd air, and as it 
Is expoſed to the air and weather exhibits diffe- 


rent appearantes, and different proportions of 


mineral contents, at different times. Its taſte is 


at firſt cool and refreſhing, afterwards auſtere- 


and inky, and it does not loſe the irony taſte by 
long keeping in open veſſels, though it ſoon 


depoſits a quantity of ochre. Some time after 


it has been drank, it is found by many to warm 


the ſtomach, and ſome think they experience 


from it, both a cordial, and lightly inebrieting, 


ſenſation. It has no ſmell, and will keep a long 


| Hybeares which loſe leaſt by keeping, and that 


part of the iron which ſubſides is fo minutely 


divided, that, if ſwallowed, it is readily re-diſ- 


ſiolved in the ſtomach, To inveſtigate more 
Fully the nature and contents of this water, I 


265 IR + it to the Ong FER. 
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time without putrefying. It is one of thoſe cha- 


*A welle: one near it is uſed for external applications, to waſh 


* and contains iron, but in ſmaller proportion. 


E- : 


„ 
 PXPERIMENSD:.. Ik 
A glaſs of the Liverpool Spa Water expoſed 


to the air for 24 hours, depoſited a quantity of 
an ochrous earth, which, on adding an acid, re- 


diſſolved perfectly. The ſame thing happened, 
but in a ſhorter time, by placing a glaſs of this 
water in a moderate degree of heat (a water 


bath) a number of air bubbles, and a depoſition. 


of ochre followed in a ſhort time. This depoſi- 
tion was effected till ſooner by boiling. 


This experiment ane to prove, that a por= 


tion of the iron contain'd in this water is kept 
in a ſtate of ſolution, by means of fix'd air, the 


eſcape of which being permitted by expolure 
in open veſſels, or promoted by expoſure to 
heat, the iron ſo diſſolved is ſoon precipitated. 
That the whole, however, of the iron contain'd 


is not diſſolved by fix'd air, * from the 


following experiments. 


EXPERIMENT u. 


Io the water boil'd, a little tea, or a few 
_ drops of the infuſion of galls being added, gave 


a blackiſh purple colour ; to that which had 


ſtood ſome hours in the water bath, a much 


deeper, for the black colour produced in 
this, from the above additions, was nearly 


| _ to what appeared on their mixture 
. D 2 With 


* 
* © 
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wich the water hich had only been expoſed to 
the air. The inky colour is in all much height- | 
ened by ſtanding g, and the more lo, when the 
water is freſh taken from the ſpring, and when | 
not diluted by accidental circumſtances. This | 
water, therefore, will always contain a greater 

8 Proportion of the metallic Principle in a ſtate 

of bolution, the freſher | it is drank, | 


Ev 


"EXPERIMENT. He: 7 
Fix'd alcali (pot aſh) added to ſome of the 
water boil'd an hour, cauſed a ſmall quantity of 
ochre to precipitate ; from the water expoſed to 
a moderate heat, a greater quantity; from that 
expoſed to the air only 14 days, ſtill more; and 
from the freſh water immediately a conſiderable 
Portion was ſeparated. Hence 'tis plain that 
beſides iron diſſolved by means of a volatile ſol- 
vent, this water contains alſo that metal diſſolv'd 
in an acid, from which it is readily ſeparated by 
the addition of an alcaline ſalt, which has a 
oy attradtion, or Ainitp, to acids, than me- 
als have. 


"EXPERIMENT iv. 
A gallon of the water collected ſoon after a 
heavy rain, and which ſeem'd weaker than or- 


dinary, boch to che raſte, and to other trials, 


Was 


( "29. 9 

was ſuffer'd to remain in open veſſels, till it had 
depoſited its ochre, which, when ſeparated by 
filtering, weigh'd four grains: It was then eva- 

- Porated in a glaſs veſſel with a gentle fire, and 
when reduced to a fourth part, was filter'd a- 
gain; four grains of ochre remain'd i in the filtre, 
yet the clear liquor proved, on the addition of 
galls, &c. chat it {ill retain'd a portion of iron. 


AX P.EREMEN:T:. Ns 

The ſame water, evaporated to. half a pine. 
and filtred, was of a reddiſh colour, and ſtruck 
black with galls. The remaining part of the 
evaporation was made in a water bath, and as it 

| proceeded, a quantity of falt kept riſing to the 
| ſurface, forming a ſhining pellicle, and ſubſiding. 
When reduced to about two ounces and cool, it 
Was examined in the microſcope, an and * chryſtals, & 
reſembling needles, were obſerved rangin 2 them- 
ſelves into a ſtar - like form. The laſt drop of 
fluid remaining , examin'd i in like manner, gave 
cubical 85 The whole had, towards 4 as 
the end of the evaporation, a greeniſh colour, N 
and vitriolic ſmell, and ſome of the chryſtals 2 
which had form d on the ſides of the veſſel 


— 1 


* Nice Microſcopical Obſervations on the different forms of 4 
tallizing ſalts, might probably contribute not a little to the teadily 
diſtinguiſhing the different kinds, and thus affiſt both analyzation and 


metallurgy : at leaſt, this ſubject offers a "Nw for RY curious and Sy 
W experiments. | 


4 ſced ha 
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dcliqueſced 0 e. abſorbing moiſture from the 


air, re- diſſolv d) The quantity of ſolid con- 


tents were, 
Of ochre which ſubſided, four grains; 5 


Of ochre ſeparated by boiling and flering; 


four grains; 
| Remaining when evaporated to dryneſs, twen- 
ty grains; - in all 28 grains; whereas the 
total of ſolid contents in a gallon of Tunbridge 
water is only nine grains, and ſometimes much 


leſs; and of the Geronſter at Spa, 24 grains. 


(Rutty.) 


EXPERIMENT vl. 


- 
* 


The whole of the ſolid contents remaining on 


ecvaporating to dryneſs, were waſhed with hot 
Voter, as long as they yielded any ſaline impreg- 


nation to it. The filtred liquor, at firſt was of 
a deep amber. colour, inclining to. green, and 
ſtruck black immediately with galls. It did 
not ſuffer any ſenſible alteration with acids, nor. 


it a green powder, and in ſhort it gave, on every 


a trial, undoubted marks of its containing marti- 
A vitriol (or iron diſſolv'd in the vitriolic acid) 

and that in ſuch proportion, as, I believe, would 
= juſtify my aſſerting the Liverpool Spa, to be one 


| o the moſt eu Pure, and 1 chaly- 


make any immediate change in the colour of 
1 ſyrup of violets, but an alcali precipitated from 


* 
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3 in uſe, in England; not liable, as many 
are, to loſe its virtue by keeping, 


— 


"2 EXPERIMENT VI. 
The water in which the ſalts were rediſſolved, 
as in the laſt experiment, was again evaporated; 
and the ſalts chryſtallized, nearly in the ſame 
order as before. Thoſe which chryſtallized 
firſt, ſtruck a much deeper black with galls, 
than thoſe which formed only towards the end 
of the evaporation. There had remained in the 
filtre, a fine grey powder, which did not efferveſce 
with acids, and turned black on a hot iron. This 
weighed one grain---Of the ſalts much the 
greater part was martial vitriol. They did not 
efferveſce with acids or alcalies ſenſibly : on the 
hot iron they ſcarcely decrepitated, but turn'd 


of a deep red colour, like colcothar, emitting 


a ſlight fume. This calcin'd matter was moſtly 
inſoluble in water, and allo 1 in acids, yet had a 
ſaltiſh taſte. 


The other ſalts joined with the martial vitriol 


in this water, are in ſo ſmall proportion, as to 


merit but little attention in the analyſis, and 


ſtill leſs the enumeration of various experiments, 


proving what they are not. I have reaſon to believe, 


. they conſiſt of the marine acid, com- 


bin d 
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bin'd firſt with i iron, (deliqueſcing) and x eondly, 
with magneſia, « or r calcareous earth. 4 


* 


EXPERIMENT vil. 
The Syrup of violets added to this water 
a produced no immediate change of colour, *"no 
more than the red juice of the rind of radiſhes, 
a proof that neither an acid nor an alcali un- 
combin'd, is contain'd in it, fince a drop of di- 
| Inte vitriolic acid cauſed the mixture immediate- 
ly to turn a bright red, and a ſmall portion of 
alcali rendered it green. Boil'd with milk, it 
does not coagulate it, but encreaſes its ſweet 
taſte: it lathers alſo with ſoap; further proofs of 
its containing no uncombined acid. I think, 
however, I have obſerved, on mixing the red 
juice of radiſhes with the water which had un- 
dergone a long evaporation in glaſs veſſels, and 
depoſited much ochre, that the red colour was 

heightened, as if an acid then 8 


— 


„ After ter ſtanding 7 time it became of a fon 3 but we 
muſt obſerve that this change of the blue juices to a green, is effet- 
ed. not only by a predominant alcali, but alſo by the ſolutions of 
| Iron, in the fix'd or volatile vitriolic acid, or in fix'd air,—May not 


the want of attention to this circumſtance haye given riſe to confu- 
Gon nnd miſtake on. the ſubject? 5 


3 . _ 


. e eee EXPERI- 
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EXPERIMENT IX. 


Cauſtic volatile alcali was added to the Li. 
verpool Spa Water. An ochrous precipitation | 
enſued, bur no change of colour : a proof that 
it contains no copper, for if it did, a beautiful 
blue would have been produced on the mixture. 


= za Dr T9 a ao oc = 
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§ 6. REMAR RS and EXPERIMENTS, + 
on the VoLATILE SOLVENT: 
7E have hicherto taken for granted, that 
the Volatile Solvent in C halybeate wa- 
ters, was fix'd air, and have poſtponed, to the 
article of experiment, the reaſons for denying i it 
to be the volatile vitriolic acid, and for con- 
cluding it to be fix'd air. As this is a ſubject 7 
which has as yet been little canvaſſed, and as a 
contrary opinion is ſtill maintained by men, 
whoſe ingenuity, learning and reputation give 
weight to their theory, it ſeemed but juſt, to 
conſider this matter a dun e more minutely. 


\ "I. 2. 
i 


Till within theſe Rk years the nature and 
propertics of fix'd air were little, if at all; un- 
derſtood : and Mr. Lane firſt, in the year 1769, 

publiſh'd to the world, chat it was capable of 
1 E diſſolving 
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difolving i iron, a? that time, as no other ; 
| ſolvent, of a fugitive nature, was known, ex- | 
cept volatile vitriolic acid, authors attributed 


to it, the ſolution of iron in ſuch chalybeate wa- 
ters, as, on ſtanding a ſhort time expoſed to the 


air, depoſite their metallic contents, and loſe 
their conſequent virtues: and even later au- 
thors on this ſubject have been ſo far influ 
enced by the authority, and prevailing opinion, 
of their predeceſſors, as to adopt this concluſion 
without fufficient examination, or the ſhadow 
of proof. For, in reality, the exiſtence of this 
volatile acid in chaly beate waters has never yet 
been fairly proved by experiment, and perhaps 
will be found to be, the child of invention, a- 
dopted by neceſſity, and foltered by 1 Ignorance 
of the truth. 
The inconveniences and abſurdities derived 
from ſupporting this theory are apparent in 
moſt works on the ſubject. We need look, for 
an inſtance of it, no farther back, than in that 
elaborate author, Rutty, p. 3255 on the waters 
of Spa, he writes thus: they contain a good 
deal of air, and a volatile acid, diſcoverable by 
the taſte,--and at the ſame time,--an alcaline ſalt 
predominating over the acid, as is evident from 
the appearances exhibited, &c. 


But 


P 
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But a later very learned and ingenious writer, 
who, is well acquainted both with chemiſtry in 
general, and with the doctrines relative to fix d 
air, Dr. Falconer of Bath, though he proves 
the preſence of fix'd air, in conſiderable pro- 
Portion,“ in the Bath waters, yet attributes the 
ſolution of iron therein, rather to volatile vitri- 
olic acid, than to it. In his Eſſay on Bath 
Waters, p. 220. 24 Edition, he gives an eaſy 
method of aſcertaining the preſence of the vola- 
tile acid, viz. by adding Magneſia, with which 
it efferveſces. But this will by no means deter- 
mine whether the iron be diſſolved by volatile, 
or fixed vitriolic acid, as, in the preceding para- 

graph, we find this efferveſcence propoſed as a 
| teſt of the latter alſo.* Yet by his 16th. Ex- 
periment, it appears that Bath Waters did not 
thus efferveſce. This then cannot amount to a 
certain proof of the volatile acid being the ſol- 
vent; no more can the partial decompoſition, 
and depoſition of ochre on ſtanding, as the ſame 
thing happens alſo from a dilute ſolution of iron, 
in the fixed vitriolic acid. A remark made by 


* 


— 
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wil aporalicns here is ſome miſtake. With reſpect to the volatile 
vitriolic acid, there certainly is, as the combination of that with 
Iron, however concentrated, cauſes no ſuch efferveſcence, ' Neither 
does our Spa Water, nor a ſolution of martial vitriol in water, 

+ Ove grain of martial vitriol, diſſolved in half a pint of water | 
had a conſiderable depoſition on ſtanding, | 


= + 


So 


8 the Dr. p. 186, een to offer 3 a means of ur 


mining the queſtion ; Viz, that fixed air diſſolves ; 


iron and not copper, volatile vitriolic acid, bf 
ſolves both very plentifully. But in making 
the experiment, an obſervation. made by Dr. Per- 
1 cival, muſt be remembered, that the fixed 
1 vitriolic acid when its ſalts are diluted, is {es 
Ss perable and GiGipared by a  bolling: hear,” — 


T he preſence of a volatile vitriolic aid 1 


by no means proved, it can only be laid to be 
| implied by analogy, or ſupported by probability. 
Let us ſee then, if we ſhall not find, even in the 


Doctors Eflay, reaſons for aſſerting, that theſe 


make in favour of fix'd air as the ſolvent. P. 


294, he tells us that * Bath Water poured on 


iron. filings diſſolves them, plentifully ; yet p. 
261, that this water moſt probably contains no 
acid uncombined, or if any, not above a drop 
in many pounds, and that the vitriolic acid 


does not remain in the water in its ſeperate 
a late If ſo, what does it contain capable of 
di ſolving the filings of iron plentifully, but the. 


fix d air? The learned author allows, =" 


_ that the volatile vitriolic acid, though a poſſible, 
is, nothing near ſo frequent an impregnation 


(of mineral waters): as fix d air. 


For 


„ 

For farther light on this ſubject, and to proves 
ir poſlible, that the volatile vitriolic acid is not 
the ſolvent in ſuch chalybeates as loſe all their 
metallic impregnation, on a ſhort expoſure to 
the air; I procured about half an ounce of vola- 
tile vitriolic acid, by deſtilling in a ſand heat, 

with the greateſt care, in glaſs veſſels, two ouaces | 
of vitriolic acid, from a little charcoal. It came 
over colourleſs, and ſcarcely acid to the taſte, 
diffuſing through the whole houſe a pungent, 
ſuffocating ſmell, like that of a burning match. 
It did not efferveſce with the mildeſt alcalics, 
nor with Magneſia, Inſtead of changing the 
blue juices red, as it id before diſtillation, it 
deprived them, and the red flowers, of all co- 
| four; the mixture however became of a bright 
red, on ſtanding 24 hours; this circumſtance. 
naturally ſuggeſted the followi "gy 


EXPERIM KE N F 

A few drops of this volatile vitriolic acid, was 
dated with an ounce of water, and ſuffered to 
remain in a glaſs open to the air, for 24 hours. 
The blue juice of the Iris was then added, and 
eee ao to a IgA red ff 9 


When this: like in the former experi- 
ment, it might be ſuppoſed, that the volatile 
acid was retained and fixed by che blue juices, 
| gy | 7 1 


cw) 


but in this no fuch detention is to be apprehend- 5 
ed. We ſee then clearly, that volatile vitriolic 
| acid, when diluted, and expoſed ſome time to the 
a air, inſtead of flying off, as was ſuppoſed, be- 
comes fixed. How is it probable then, it ſnould 


ſo ſoon diſſipate in mineral waters, wherein, be- 


ſides being in a like ſtate of dilution, it is com- 
bined with, and retained by iron? | 


But the following experiment proves beyond 
a doubt, that the volatile vitriolic acid is not the 
ſolvent, in ſuch chalybeates, as readily loſe, on 
expolure to the air, their metallic an | 


EXPERIMENT. xl. 
To a pint of ſpring water were added, ten | 
drops of the volatile vitriolic acid, which had 

remained twenty hours on freſh filings of i iron, 
and which ſeemed fully ſaturated with the me- 
tal. The mixture ſtruck a fine purple with 
galls. One half of it was immediately boiled | 

on an open fire, in a Florence flaſk, for a quar- 
ter of an hour and filtered, it then ſtruck a deep- 
er purple with galls than before, and continued 
fo to do when evaporated almoſt to dryneſs, af- 
ter ſtanding in a baſon twenty one days. A 
piece of paper dyed blue, and put in the neck 
of the flaſk, had loſt its colour, which did not 
happen on the evaporation of our Spa Water, 
| Ny The 


n a 


The other half ſtood in a baſon twenty bir 
hours, without ſcarcely any ochre ſubſiding, 
and, after remaining expoſed to the air about 
three weeks, ſtruck inſtantly black with galls. 
Its taſte was like that oa our . * but a 
little — 


EXPERIMENT XI. 

A freſh mixture, of the ſolution of iron in the 
vol. vitriolic acid, with water, was evaporated to - 
dryneſs by a gentle heat. The dry remainder 
conſiſted partly of ochre, and partly of a ſaline 
ſubſtance, which chryſtallized in a ſtar-like form 
in the microſcope, ſimilar to what we obſerve 
in a ſolution of iron, by the fixed vitriolic acid, 
when evaporated to dryneſs. The falt had an 
aſtringent taſte, turned black with galls, green 
with the blue juices, and precipitated an ochre 
on adding an alcali to the ſolution of it. Is ic 
poſſible after this to ſuppoſe that a ſolution of 
iron in vol. vitriolic acid, is ſo readily: and per- 
fectly decompoſed, by expoſure to the air, as 
hitherto has been taken for granted; or is it not 
rather clear, that 'tis as difficultly IIS, 


as chat with the d acid ? 


= . made by Mr. Aha coincides per- 
fectly with the above experiments, and, as ap- 
pears from thence, ark alſo to the volatile 

acid. 
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acid. Philos. Tranſact. 1 page 222.— 
Where iron is ſuſpended i in water by an acid, 
neither expoſure nor boiling will deſtroy its 


a pfroperty of tinging with galls, which is the 


reverſe of what we find to be the cale with , 


* many MOOR waters.” 


Of this nature is-one in, the nn of 
Croſby (at Holmer. Green, in Thornton) which 
ſirikes inſtantly a Burgundy colour with galls, 
exactly ſimilar to that, which a dilute ſolution 
of iron by means of fix d air produced. This 
chalybeate, when kept three days, had loſt all 


iis metallic impregnation, and with it, its pow- 


er of tinging with galls. It is conſtantly drank . 
aad uſed for all domeſtic purpoſes, by a very 
healthy family, who prefer it to any, pure water, 


There is another of the ſame kind-near it, (at the | 
Lunt): both, of theſe owe their metallic i impreg- 


nation to fix d air, as may be inferred from the 
iullowing, 


* 


EXPERIMENT XIII. 
Ten grains of iron filings ſtood three yo 


in four ounces of water impregnated. with fix'd 


vir. The iron was ſcarcely diminiſhed in weight, 


bat an ounce of this ſolution gave, to a pint of 


{pring water, the taſte and properties of a cha- 
l;zbeate, ſuch as the Croſby Spa; it ſtruck the 


; fame 
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ee 


ſame colour with galls, and, Ike it, when kept 
three days, loſt this property entirely. 


Fix'd air then is capable of digolving iron, 
and that metal, ſo diſſolved, communitates to 
water, properties, evidently correſponding with 
thoſe of the chalybeates which readily ſpoil by 
keeping. Yet the following ſeems to prove, 
that fix'd air is not, in its nature, an acid, nor 
is any acid carried up into the water, during its 
impregunen with fix'd air. 


EXPERIMENT XI 

Four ounces of water were ſaturated with fixd 
air, and obtained an acidulous taſte, yet 
did not, even on ſtanding, make the leaſt change 
in the colour of ſyrup of violets, nor of the juice 
of the Iris, though that is one of the beſt teſts 
of an acid. Nor could I, by transfuſing, for a 
long time, fix'd air ſeparated from a mixture of 
chalk and vitriolic acid, into water dyed blue, 
: produce the leaſt change in the colour towards a 
red. On the contrary, the blue colour was 
diſcharged, a bluiſh ſediment formed, and 
the water became entirely. colourleſs. The fix'd: 
air, herein, ſeemed to poſſeſs the property of 
volatile vitriolic acid, of deſtroying the colour 
of flowers; for a piece of the blue lris, infuſed 
KEE: "ns 
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„ 
in ox water impregnated as above, was. depriv- 
ed of its colour, without nnn any 
tinge to the water. 


Dr. Falconer, in his Eſſay, p. 314, admits 
that fix'd air changes to a red colour the blue 

Juices, and that it is not improbable, that an 
acid is always either united with, or makes part 
of, the compoſition of fix d air.” But does 

not his experiment, p. 143, of fix d air diffoly- | 
ing iron diffuſed through a ſolution * mild alca- 


Ji, prove the contrary. 


© SHES I hope, proved, that CTR vitrio- 
lic acid can not be the ſolvent, in tugitive cha- 
lybeates, and offered reaſons, and experiments 
in fupport of fix d air being the ſolvent, we 
ſhould now, apply this to our Liverpool Spa, 
and, if poſſible, bring proof of the exiſtence. 
of this principle therein. But it may perhaps, 
not be ſo eaſy to collect poſitive proofs of it; 
firſt, becauſe, from the nature of its ſituation, 
the greateſt part of its fix'd air muſt eſ- 
cape, whilſt the water trickles down the 
fide of the rock, which is, hence, cover'd 
thick with the ochre depoſited, and whilſt it re- 
1% mains quite open to the air: ſecondly, becauſe 

it is naturally contained therein, in very ſmall 

* united with the iron. We found 


4% 


by experiment 1 3th, How very ſmall a proportion 5 | 
of iron diſſolv'd by fix'd air, was ſufficient to 
imitate a chalybeate water of the fugitive kind. 
A: ſtilbleſs proportion may be expected in waters, 
which are beſides impregnated with martial vi- 
triol. Theſe circumſtances render it difficult to 
collect the fix d air in ſufficient quantity, ſo as 
to prove indubitably its exiſtence by any experi- 
ment.—Let us ſee how far analogy and proba- 
bility will aſſiſt in ſapporting this poſition. 


Mr. Worthington, in his experiments on the 
Liverpool Spa, publiſh'd during the printing of 
theſe ſheets (by which I find we were both em- 
ployed on the ſame ſubject, unknown to each o- 
ther) gives up, ſeemingly with reluctance, the 
opinion of fix d air, being the ſolvent of a part 
of the iron in this water. Yet the following 
paſſages, in his work, ſeem to corroborate the 
truth of it. P. 14, he makes this ingenious re- 
mark * the colour of the water is altered, from 
the greater or leſſer degree of elaſticity in the 
air; the more elaſtic, the brighter, and from 
the want of elaſticity, the more opaque.” It is 
certain, that when the air is moſt elaſtic, it will 
moſt powerfully counteract and impede the diſ- 
ſipation of the fix d air, which keeps part of the 
iron in a ſtate of ſolution; on the contrary, 
when the air is leſs elaſtic, the fix'd air, being 
. F 2 more 
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more at liberty, will ſooner fly off, and the o- 
chre precipitate, and occaſion the water to be- 
come turbid. But it by no means appears that 
this would be the caſe if the iron was diſſolved 
by the volatile vitriolic acid ; -ſee experiments 
11, 12.—How otherwiſe than by diſſipating 
the fix'd air, can 10 the ſuns influence impair its 
virtues, or injure its qualities, by a partial de- 
compoſition,“ as he obſerves it does, p. 13, 24. 
1 have before explained the difficulties which 
oppoſe themſelves to our attempts to demon- 


ſtrate, by experiment, the exiſtence of fix'd air 


in the water. Hence *tis no wonder if Mr. 
Worthington's experiment with lime water, did 
not ſucceed to prove it. The German Spa, and 
ſome other of the like chalybeates, contain not 
only fix'd air in union with iron, but a ſuper- 
abundance of fix d air uncombined, theſe wa- 
ters ſpring out in large quantity, and proper 
fleps are taken to prevent the evaporation of 
this volatile principle, and hence, we find them 
_ exhibit ſenſible proofs of their containing fix'd 
air. But Mr. W. admits that the Liverpool 
Spa, though without theſe advantages, con- 
tains © an extraordinary quantity of common air 
exceedingly elaſtic, ſo as, when held before the 
fire, to force the cork, with ſome exploſion, 
out of a vial three fourths filled.“ What com- 
mon water, equally expoſed, contains ſo great 
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2 quantity? A ftrong preſumptive proof in 


| favour of our argument might be deduced from 


his 13th. experiment, p. 20, where © fixd or 
mephitic air transfuſed, reſtored the ſpoiled 
water,” by rediſſolving the ochre precipitated 
on expoſure to the air, and by this means, as we 


find p. 22, it © recovered its qualities more 
4 perfectly than by the addition of vitriolic acid, 


had not Mr. Lane, in the Philoſ. Tranſactions, 
1769. Exp. 2. p. 218, tried in vain to rediſſolyve 
by means of fix'd air, the ochre Precipitated 3 
which was ſoluble in the vitriolic acid; and if, on 
repeating the experiment, I had not been equally 
unſucceſsful. For I find, not only fix'd air does 


not rediſſolve the whole of the ochre precipitated, 


but that neither the volatile vitriolic, nor ma- 
rine acid, does it other than in part. But tho? 
fix'd air does not perfectly rediſſolve the ochre, 
yet it certainly does in part, for the ſpoiled wa- 
ter, which before gave only a faint. blackiſh 
tinge with galls, when impregnated with fix*d 
air, gave, in the ſame proportions, a beautiful 
purple colour. Does not this ſeem as if we 


reſtored to it its properties, by replacing what it 
had loſt on expoſure ? ? 


The following. may perhaps be deemed not 
unworthy a place here as a preſumptive argument 


in favour of fix*d air, one of the principle pro- 


ys ties 
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"nies of which i is, its reſiſting and- coreing 
the putrefaction of animal ſubſtances, 


EXPERIMENT Xv. 

A bit of the lean of lamb, in weight half a 

drachm, was put into a phial, cloſe cork'd, with. 
two ounces of the freſh Spa Water; a like piece 
Vas put into an open veſſel, wich the ſame quan- 
_ - tity of Spa Water ; 3 4 third, into two ounces of 
our beſt pump water; and all three were placed 
in a warm room. In 48 hours, that in pump 
water, began to acquire a putrid ſmell, and in 
four days became quite fœtid. Four days were 
compleated, before that in Spa. Water expoſed 
to the air. became offenſive ; the fibres ſeem'd 
corrugated, and there was a ſhining ſcum on the 
furface : : in two days more, it was to the full as. 
fœtid as the former. That cloſe corked, open'd. 
the roth. day, was ſcarcely offenſive, nor roſe 
to the ſurface : the 13th. day, the bottle was. 
broke by accident; the meat was by no means 
Potrid, but rather harder than when freſh, and 
infuſed in freſh- Spa Water, open to the air, 
did not become putrid till four days more were 
expired. It would ſeem then, that this water 
reſiſts putrefaction, and. the more powerfully, 
when the eſcape of the fix'd air is prevented, 
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nn XVI. 
A phial containing five grains of the bake 
Mlings of iron, was filled with four ounces of 
the freſheſt Liverpool Spa Water, cloſe corked, 
and kept with the mouth downwards, two days. 
The iron viſibly attracted bubbles of air, and 
with them, particles of it were carried up to the 
ſurface. The water was then filtered and ſtruck 
with galls, a much deeper purple than the freſh | 
Spa Water did; the iron remaining in the filtre, 
did not ſeem to be at all diminiſhed in weight, 


when accurately examined; in this reſpect re- 
ſembling Antimony which gives a ſtrong im- 


pregnation to wine, in which it is infuſed, with- 
out ern any ſenſible diminution. 


. We have alas ſeen. that this water contains 

no acid uncombined, and hence we can only 

attribute the ſolution and additional impregnati- 

on, to the action of that ſmall portion of fix d 

air uncombined, which remains in the water, 

upon the iron. Is not this then a ſtronger pre: 
ſiumptive proof in favour of fix d air, than any wh 
which has been advanced in SINE of volatile | | 

virriolic acid? is | vs 


EXPERIMENT XVI. 
I] a former experiment, [13] fix d air combin d 
| with iron, was found to 3 a. * co- 


.3 F 4 | — 
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lour with galls, and there is reaſon to believe that 
chalybeate waters give a reddiſh tinge in pro- 
portion as they contain fix'd air, whereas vol. 
vitriolic acid and iron gave a blackiſh tinge. 
The following, are the appearances produced 
by the addition of a grain of powdered galls to 
two ounces of each of theſe waters. Z 


_ Freſh Croſby Spa Water; 2 a Burgundy co- 
Artificial fix'd air Hey lour immediately. 
"Theſe, when expoſed 3 days, no change of colour 

| Artificial vol. vitriolic chaly- immediately Lg 
beate, after ſtanding 14 days, 5 blackiſn. 
Liverpool Spa Water, ditto }a blackiſh purple. 


Do. freſh cat firſt, a Burgundy | 
CR 14 1 15 „ 
3 5 W e gamuch deeper claret 
7 3 4 


le with a reddiſh caſt. 
n'd 4 NI beau- 
tiful deep purple. | 


Theſe became pu 
Do. which had rem 
days on iron, 
Do. kept four day corked ] 
in a cool room, but had let 9 
fall part of its iron, ä 
Do. Do. with the addition 2 good pu ol with 
of fix'd air, Fe reddiſh caſt, 


on ſtanding, a feine | 
blackiſh ſhade. 
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EXPERIMENT xVI. 3 
"To have produced a poſitive, uncontroverti 
ble proof of the preſence of fix'd air, we ſhould 

have ſhewn, that the vapor of the Spa Water 
_ ſuffices to reſtore to a cauſtic alcali, the fix*d 

-air of which it had been deprived by the additi- 
on of lime. But the circumſtances which ren- 
der the detention of the fix'd air fo difficult, 
have been already explained, and hence 1 need 
not ſcruple to avow, that I have more than once 
unſucceſsfully tried the following experiment. 
A bent tube was paſſed through the cork of a 
quart bottle, carefully filled at the Spa early in 

the morning; the other end of it was inſerted 
into a phial, containing cauſtic fix'd alcali, and 
the bottle after ſtanding ſome time before the 
fire was put into a water bath; but J have not 


yet been lucky enough, by this means, to reſtore 
do the alcali, its faculty of efferveſcing with an 


acid, though it became turbid, and a partial 
precipitation of the lime took place, which are 
advances towards the ſtate of à mild alcali, 
and owing to a ſmall quantity of fix'd air, tho? 
not ſufficient to ſaturate the alcali. 


a E. X PER T M E N T1 W 
- Lime water, mix'd with an equal quantity of 
freſh Spa Water, cauſed a yellow ochrous preci- 


5 * ; in cotifequence of the lime ab- 
| G ſorbing 


7 


fordiog; the d air, which is the alvent of 
es: ne ce e Danone A 2 1 


% pe 


al T6095 310 
Bat as 1 gb 1 Fen wn vpan 
-the patience, of many .readers,-0n: this matter. 
however intereſting it may appear to ſome, 1 


# # * 7 + "Ss : © 9 „ % 
1 Ls * a " 


. 


* 


n P'S £ * 3 # 5 » 
P'Y # = 4 l "BW WE 


4 
1 Th. * 
4 F , aw. thy 2 5 A * . 
3 y ' , ' , kh. TT -* 4 Þ 6. n a 
4 * 2 22 7 4 F : : « x . 13 * 0 * dS 
SFO CRETE. HET SHET +3 ROT 404 2 66544 $44, $8.05 k 
„ 


I dE a + 1 
w-'7; « * 1 SE, 


'$ 7. vin rvvks of the LivzzrooL 85 4 


s o — 1 23 


WATER... VS 
Au water then contains, rd a l 
iron diſſolv'd, both by frx'd air, and by 
vitriolic acid: in this latter circumſtance, hav- 
ing the advantage over Tunbridge, and moſt of 
our other chalybeates. This renders it not lia- 
ble, like them, to depoſite its metallic princi- 
5 ple by keeping Yet the martial vitriol is ſo very 
much diluted and ſo; minutely divided, as to 


render it at once extremely beneficial, perfectly 
innocent, and adapted even to weak. ſtomachs, * 


. 


* + They are a mild, native tinfture of ſteel, having this peculiar ex. 
cellence, that they agfit with the moſt" tender Jubjefts, even where ſteel in 
Jubſtance is attended with ill effefts . and by. the extreme ſubtility of their 
parts,” penetratt into the miniteſk veſſels, as being a preparation of iron, 
infiritely more ſubtilized and attenuated, thai in any of the preparations of 


that metal i art. 'Rutty on mineral Waters, p- 55 Virtues of Cha- 
hbeates, 
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There is alſo a ſmall proportion of muriatie and 
earthy ſalt, mentioned above, but not in ſuenl 
| Proportion as to claim any ſare im the medici 
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petite, and digeſtion, and to ſtrengthem 
the tone of the ſtomach, impair'd by exceſs, 
or other cauſes. It gradually ſtrengthens the 
whole habit, and hence is excellent in that 
weakneſs, which remains after acute diſeaſes, 
and for thoſe, who, without any apparent cauſe, 
leſe their ſtrength, fall away, and are common- 
ly ſaid to be going into a weakneſs. It is uſeſul 
in che firſt ſtage, or beginning of conſumptions,, 

and may be uſed with. advantage, even in the, 
more. IR: ſtages, if the matter oh up; he 
of fever. | * N bis 5 $9 3G 1 236m 4 4 8 == Q3 


rs rf 300041 TEES, UGNTS. DOM. TO, SHOT 
I is of rear Ki C in nervous. e and 
in a ſuch a: as ariſe from weakneſs of. the ſyſtem, and 

reciprocaliy ſerve to increaſe it, as in the, aue 

ning of a dropſy, in the F luor albus, or other 
ſeminal weakneſſes, Diarrhæa, and Diabetes. 
c In good to. prevent the gout in the ſtomach and 
bowels, may be uſeful in rheumatiſms, and in 

ſome bodies o remove the cauſes of bbarreanefs 

. ; or " imbecilliry. ſa general, it will be ſerviceable 
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8 or exceſs, 1 or a * 
or conſequent on ſome diſeaſe : it will correct a 
bad habit of body, and promote good ſuppura- 
tion and granulation in ulcers; and its frequent 
uſe will render a perſon leſs liable to be affected 
by cold, damp, or putrid air, epidemical or 
other cauſes of diſeaſes. It will prove an effi-- 
cacious medicine in all the caſes which were 
mention'd under the article of iron, p. 24, 23. 
If the eſcape of the fix d air was prevented, 
we might alſo expect from it, in part, the virtues 
aſcribed to that pervading principle. It may | 
perhaps ſometime prove of conſequence enough, 
to have ſome care taken to preſerve its virtues 
entire, to be render'd (as it eaſily might) 
more commodious and eaſy of acceſs, and 
to make it a matter of general joy, that a 
medicine of ſuch public utility, is not in the 
hands of private men, who might circumſcribe 
its uſe, but a part of che en eſtate en free te to i 
all comers. . ; 
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"Theſe waters are unfit for old, infirm, per- 
ſons who have'not heat enough to promote their 
action. The ſame may be the caſe of ſome 
very el ſuch the exhibition of 
E the 


68 
the water ſhould' be very gradual, and prudently 
regulated; it is not good for people, plethoric, 
fat, diſpos d to inflammation or ſpaſmodic affec- 
tion: and generally, where it heats much, it mult 
either be omitted, or taken with proper precauti- 
ons. To ſome, a vomit, bleeding, or purgiag 
may be neceſſary, before egtering on a courſe of 
this water; weak and delicate ſtomachs may 
require ĩt diluted, or warm, or with tlie addition 
of a little aromatic, or ſtomach tincture; and i in 1 
ſome, particularly the conſumptive and gouty. 8 
it will be proper to drink it with milk. Bark 
infuſed in it will in ſome caſes be of ſervice. 
The body mould i in general be kept * 
open during its pt. 


nM} 


The MET HOD OF USING THE WATER, 
The beſt time for drinking this water is when 
_ the ſtomach is empty; in a morning, or an hour 
or two before dinner. It is proper to begin 
with half a pint, or a pi nt, and gradually to in- 
creaſe the doſe, ſo as to take in ſome caſes four 2 
or five pints a day, or even to uſe it for common” 5 
drink at meals. The uſe of it ſhould be con- 
tinued for a pretty long time to reap the henefit 
of it, and where the quantity drank has been 
gradually increaſed, as ſoon as the end propoſed” 
is obtained, it ſhou'd be gradually decreaſed, ” 
though not perhaps entirely left off. The ſum- 
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from the Liverpool Spa Wa 
collect ſome cales o perſons cured by its uſe, and 
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mer ſeaſon is the beſt for drinking it, altho' "AY 


chicf reaſon for this i is, that it is the fitteſt for 
exerciſe and bathing, which greatly promote the 5 


good effects of the water, eſpecially in nervous 


caſes: this ais ao. one motive for adviſingʒ its 


being drank at the ſpring, rather than at home, 


Moderate exerciſe, regularity, temperaner, a 
light, ſimple, diet, not fatulent, uſing but little. 


animal food, malt, liquor, tea or coffee, and relax- 
ation of the mind, 120 contribute much to aſſiſt 
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8 a confirmation of } what has been ad- 


vanc'd of the good; effects to be expected 
7 00 determined to 


to lay before the public ſuch, of them, as exinped. 


moſt clearly its efficacy. The three following, 
which 1 received from the patients, or their fa. 
mily, deſerve particular attention, both by tear 


ſon of the conſirm' d ſtate of the diſeaſe, the im- 
minent danger of the ſick, and alſo as no other 
remedy being uſed at the ſame time with the 
water, there is ſufficient reaſon to attrihutę to it,: 


alone, the ſurprizing change broug it about in 
the e ſtate of health of each. 


CaSE 


* 
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ent en,, | 
Mis Knowles, ber of Mr. Khowles, i in 
Caſtle Ditch; had a fiſter, who three years ago | 
died of a conſumption at the age of ſixteen, A- 
bout a year afterwards, ſhe herſelf, then twenty 
years old, was obſerved to be in a decline. She 
com plained of a bad cough, and great pain in 
her ſide. She loſt her fleſh and her appetite en- 
| tirely, and was deſpaired of by the Phyficians, 
| Whoſe advice ſhe followed long, but without be- 
nefit. Her father, tho' he believed there were 
no hopes remaining, yet recollecting that he had 
heard ſome favourable accounts of our Liver- 
pool Spa Water, determin'd ſhe ſhould try that. a 
He carried her up to it every morning, at firſt 
: with great difficulty. Within three days, howe- 
ver, the perceived good effects from its uſe, and 
by a continuance of it, her appetite return d, her 
digeſtion was rendered good, ſhe recovered her 
fleſh, and ſtrength, and is now perfectly. well; yet 
ftill continues to drink the Spa Water occaſion- 
ally, and attributing the preſervation. of her life, 
and the recovery of her health ſolely to its uſe, 
has recommended it to numbers of people, who 
have alſo uſed it with conſiderable benefit. 


e 

Miſs Moſs of Middlewich, now Mrs. Eaton 
of Cheſter, when about twenty, was thought to 
be in a comſumptive ſtate. For two winters 
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As bad beenextremely emaciated, and had lived 


only on chocolate and oyſters. She had ſo great 
a difficulty of breathing, and ſuch violent pain in 
ber ſide, as obliged her to walk bent double, and 
to ſeek relief from repeated bleeeding, even 
twice in a day. Her father (a judicious apothe- 
cary of Middlewich), almoſt. deſpairing of her 
life, ſent her to Liverpool on purpoſe to drink 
the Spa Water. She continued its uſe for ſome 
time with conſiderable benefit (taking no other 
. medicine) and though her complaints were, 
both in their nature, duration, and violence, 
fuch as ſeemed to preclude every chance of re- 


covery, yet ſhe was ſoon reſtored to perfet 


| health, and is now remarkably well and luſty. | 


e 

Mr. Joſeph Halſworth, aged about 50, bro 
therinlaw to Mr. Yates, ſeedsman in Caſtle- ſtreet, 
for many years had laboured under a total want 
of appetite, digeſtion, and proper excretion, inſo- 
much that frequently for a week together, he 
had no ſtool. Scarce 2 day paſſed but he vo- 
mited up a quantity of a black watry fluid, 
eſpecially in an evening, and fuffered grievouſly 
from a violent griping and twiſting pain of the 
bowels, and at the pit of the ſtomach. For the 
laſt ten years. he had been much emaciated, and 
entirely incapable of working, or undergoing 
any fatigue, In this ſituation he came to Li- 
verpool, 


(9) 


pe and in October 1772, began to drink 
our Spa Water, induced by the many accounts 
he heard of the good effects it had produced. In 
a few days after he began to uſe it, his body be- 
came regularly open, his digeſtion good, his dai- 
ly vomitings and colicky pains ceaſed entirely, 
his appetite returned, he recovered in a ſhort 
time his fleſh and ſtrength, and has ever ſince 
remained in a good ſtate of health. He ſtill con- 
tinues to drink the water daily, and aſeribes to it 
alone the cure of his complaints; for, tho? be 
had tried abundance of medicines, without effect 
before he began to. drink the water, * he ne 
/ afterwards _—_— uſe of __ 53f . 
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T0 theſe I aaa add a {ab o& oN 
caſes, leſs remarkable, in which it has been 
tound of ſignal ſervice, but as I think the above 
ſufficient to prove its efficacy, and ſuch as are 
both perfectly indubitable and ſatistactory, 1 
ſuppreſs many accounts I have received of per- 
ſons who have been cured or relieved by the 
Spa Water, in caſes of loſs of appetite, vomit- 
ing up the food, and general debility. Inſtan- 
ces of this kind muſt have occurred to moſt of 
my readers, within the circle of their acquain- 
tance, Many ſuch I have ſeen; particularly * 
friend of mine, who could never cat * breakfaſt 
| when he omitted drinking the water; and per- 
* "+ -- | fon 2 
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V 
fog troubled with indigeſtion and frequent vo- 
miting, who, tho” he is ſo ſituated as to have the 
water brought to him, finds great benefit from 
ita uſe. But ſurely, enough has been ſaid, to 
juſtify a trial, and to prove, that tis in. 

* n in * caſes. 


Thus have I See to explain clearly 


and intelligibly, 1. the aent parts, or che- 
mical principles of the 1 Spa water, 2, 


>> _ the medical virtues and good effects to be expect- 
eũ and derived from its uſe; and after pointing 


dut the caſes in which it may be of ſervice, 3. 
collected inſtances in which it has. I make no 
doubt, but theſe might have been conſiderably 
42 augmented, and abundantly confirmed, by wait- 

ing to obſerve the ſucceſs attending freſh trials of A 
Ft, and that thus, this work might have appeared 


Jess incompleat and incorrect; but, as the ſeaſon 


For making uſe of it is now preſent, I choſe ra- 


her to ſubmit theſe obſervations to the/public, 


Trude and imperfect as they are, than to defer 
exciting them to make trial of a remedy, in every 
ones power, highly uſeful, and at once unex- 

Penſive and agreeable; happy if this attempt 
N | tne Og" —_— r * 


Da veniam ige, e 
8 ſed utilitas, officiumque fuit. 
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AVING aid ſo much, on "what may not 
improperly be termed a domeſtic medicine, L 
ſhall take this occaſion of cautioning the public 
againſt a domeſtic paiſon, the more to be appre- 
hended, as its attacks are unperceived, and: 
vnſuſpected,. and its effects truly deplorable. | 
Add to this, that there are few families, into 
which it does not, one way or other; find ad- 
miſſion i in a greater or leſs degree, and that, 
even in very minute quantities, it has been known 
to produce its bad effects on particular delicate 
<onſtirutions, The pointing, out- fo dangerous 
an enemy is of too much i importance, not to 
render any apology unneceſſary, for annexing 
to this treatiſe, a few words on a ſubject r no way 
connelded with it. | ; 

© Hz | Ka | 
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Lap, by whatever means, or in whatever 
Fra it gains admitrance into the human body, 


is found to produce dangerous or fatal effects. : 
This ſeems.to have been well known and per- 


fectly underſtood even by the antients; and Pliny, 


Etius, Paulus Ægenita, and Vitruvius, have 
, conſidered Lead as highly poiſonous. The 
Lehen. F. rench, &c. have . been wholly . 


which were in former ages ſo. MA admi- 
niſter'd, and which have render'd thoſe nations 
ſo deſervedly infamous. By preparations of this 
metal they knew how to enſure death, even at a 
. diſtant period from their exhibition, or, by a 


continued, imperceptible, repetition of ſmall 
doſes of them, to deſtroy, without ſuſpicion, or 
dhe poſſibility of detection. Shall we not then 
be aſtoniſh'd at being inform'd that we often 
are daily, of our own accord, ſwallowing ſmall 
doſes of this poiſon, againſt which we la e- 


ver to be __ our 2 2 


Wes are cached to the 3 Dr. Baker for 


erincing, that the poiſon of lead may, and 


frequently does, gain admittance into the human 
body, unobſerved and unſuſpected. The 


Dr. bas alſo been at great pains to cau- 


8 tion the world — it, oy pointing out the 


f 


en. 
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Adangers attending it, 2nd-the various modes by 


which it may caſually gain admittance into the 
body's ſome of which are as follows. | 


* 1 wines or xr cyder, with hich lead | is too 
frequently combined particularly with the poor- 


er, weak, acid, kinds) either intentionally and 
fraudulently, caſually and unnoticed, or unjkilſul- | 


ty. It has long been a practice with the makers 
or dealers in wine, when they find it poor, and 
Aiſpoſed to turn ſour, to add to it ſome Ceruſſe, 
Litharge, ſugar of Lead, or other preparation 


of that metal; a practice, of which the noxious 
effects were ſo notorious, that it was prohibited 


in France and Germany ſince the year 1487, 


under pain of death. Yet, notwithſtanding 
people are well apprized of the poiſonous qua- 


lities communicated to the wine by this mixture, 

it is not uncommon to find the ſmall, weak, white 
wines (as Liſbon, Rheniſh, Moſelle, French 
White) thus adulterated. It were well, if the 


| Cyder- makers or venders were wholly free from 
this imputation. Certain it is, that cyder is of- 


ten found adulterated with lead or its calces, 


which at once takes off any acidity it may have 


acquired, gives it a rich Juſcious taſte, checks 
its fermenting, and improves its colour. Theſe 
effects have often given riſe to the intentional and 


8 fraudulent mixture. But beſides this, the ſame 
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poiſon * been frequently added ares 


and znd:fignedly. If any lead veſſels be uſed in 
the preparation of cyder (as about the trough, Z 


: prefs, ciſtern, ſpouts &c.) the native acid of the 
1 apple diffolves the metal, and forms with i it ſu- 

Far of lead, of which ſo ſmall a portion, as ſix 
or twelve grains, has been known to produce the 


moſt terrible effects. In Devonſhire perticular- 
y. lead was frequently employ'd in pre- 


paring their cyder, and hence the metallic colic 
is endemial, and the other effects of this poiſon 


more frequent in that county, and the colic has 


obtain'd amongſt us the name of the Devon- 
fhire colic. Lead has alſo ſometimes been com- 


bin'd with cyder, made-wines, &c. unftillfull,. 


by perſons appriz'd of its correcting, and igno- 


rant of its poiſonous, quality. Thus hanging Sa 
lead weight, or putting lead melted and pour'd 


into water, in the caſk; decanting the liquor i in- 
10 2 leaden ciſtern ; boiling it, before fermenta_ 


tion, in a copper, the upper part of which is of 
tead; and even adding litharge; have been prac- 
tiſed, and adviſed, as uſeful improvements, to 
the great detriment of the families who have a.. 
dopted this cuſtom, which, tho recommended 
in ſome cookery books, as a piece of good houſe- 
witery, for correcting any acid tendency in 
wine, cyder, &c. has repeatedly proved fatal. 


| Several inſtances are ng: by Dr. Baker of . 


metallic 


; & 


[] 


re 


* colics, palſies, and death, evidently | 


occaſion- d by this undeſigned adulteration. Dr. 
Warten alſo mentions, that in the late Duke of 
Newcaſtle s family, when at Hanover, i in June 
1752, thirty two perſons were ſeiz'd with the 
metallic colic, after having drank a ſmall white 


wine, adulterated with lead. One of them di- 


ed epileptic in leſs than a fortnight, thereſt, af- 
ter ſuffering much and relapſing frequently, re- 


cover'd, except one, who remains paralytic. | 


Even ſhot remaining in bottles, and corroded 
by the liquor, may be of bad conſequence. For 
certain it is, however the internal uſe of lead, 
as a medicine, may have been inculcated, i in par- 

ticular circumſtances, by ſome medical writers, 


it will generally be found to be, of a moſt dan» | 


gerous tendency. 


The common wine meaſures are made of 
baſe pewter, in which is a conſiderable propor- 
tion of lead. Wine, cyder, or vinegar may 


prey upon theſe, and thus accidentally acquire 
a dangerous adulteration. The ſame happens 


frequently from keeping theſe liquors i in, or 


drinking chem out of, common n carthen | 


ren. 


Te common black glaze is little e 
| iner vitrification of lead; the common 
| | yellow 
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yellow glaze, only. a glaſs of lead. A ſmall por- 
tion of lead is employ'd in glazing the earthen : 
ware, call'd Queens Ware, but is much more 
difficultly ſoluble than in the two former. Stone 
and flint ware only have a natural glaze, the 
earth deing vitrified by the addition of ſalt. 
The lead is readily ſoluble in any acid liquor, 
and ſuch ſolutions become highly dangerous, 
We all know, nothing is more common than to 
keep pickles in black glaz d earthen veſſels; yet 
I believe it might be eaſily proved, air get 
long kept therein, diſſolves enough of the lead, 
to render it not only an actual, but an active 
poiſon. - This kind of glazed earthen ware 
(and ſometimes Pewter) is often uſed here 
by the common people to bake fruit pies in; 
and it is obſerved, that the acid fruits take leſs 
ſugar to ſweeten them, when baked in ſuch. 
The native vegetable acid, in this Caſe, diſſolves 
a part of the lead, and is thereby corrected; 
but whoever is aware of the terrible effects, which | 
the ſugar of lead, thus form'd, may produce 
on the health, will always guard againſt a prac-· 
tice, which to the generality appears both i inno- 
cent, elegible and uſeful. Keeping milk, but- 
termilk, ſweetmeats, ſyrups, or even moiſt lugar 
in this kind of glazed earthen ware, is not void 
of danger, as, by any thing diſpoſed to turn acid, 
the _ will be dillolved. On che ſame 150 
er e 
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- ciple nothing can be more improper than ſuck 
veſſels, as are in general uſe amongſt us, for 


fermenting ſmall wines, as ginger wine, and treacle 


drink. Theſe large drink-pots, as they are 
called, are glazed on the inſide withthe com- 
mon black glaze, and, as the ſmall wines fer- 
menting in them are, both from their weak 
nature, and the hot ſeaſon in which they are 
chiefly uſed, particularly diſpoſed to become 
acid, this prevailing cuſtom ſhould be expoſed 
as highly dangerous: and though it may not 
have been productive of conſequences immedi- 


ately alarming, yet it may have frequently given 


riſe to weakneſſes of the digeſtive faculty, loſs 
of appetite, and complaints of the ſtomach and 


| bowels, which were never ſuſpected to ariſe from 


this cauſe. Altho' ſome conſtitutions may, per- 
Haps, not be injured by ſuch repeated ſmall do- 
ſes of this poiſon, yet in delicate ones it may 
exert all its baneful influence: hence no one 
ſhould expoſe himielf to it unneceſſarily, and 
humanity requires our cautioning thoſe ignorant 


of the danger, againſt it. Nor are the common 


glazed platters proper for baking or ſalting meat, 
as the lead is foluble in greaſy ſubſtances, and 


85 may be corroded by the ſalt. Glaſs, ſtone, and | 
flint ware, being void of danger, ſhould be ſub- 


Kituted inſtead of glazed veſſels for the above 


popes. ot 
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It is. almoſt a conſtang practice to prepare 


our food, in copper veſſels tinned; the metal 


with which they are lined, conſiſts of above 


x. Part of lead, which diſſolves. not only in acids, 
but even in oil, butter or greaſe, particularly 


891 


* have. been aflured by ſr Gwbius, i in 


Holland, that the people there, have ſometimes 


endeavoured to encreaſe the weight of their but- 


ter, by adding to it a calx of lead; but I hope, 


and believe, no ſuch e Safes e 
in En land. 151 4 315% 


n e W 4.4% 41 
+» , 


New rum is found to be alſo accidentally i im- 


pregnated with lead, and to produce the metal; | 


lic colic, or dry belly-ach, as it is call ; in the 
Weſt Indies, where it is frequent from this,cauſe; 
Not, as was ſuſpected, from the great uſe = - 
acids ; fon - are even 2. ſpan to 25a beſt de- 


„„ 


the . cane, gore 1 "flows into A 


veſſel lined with leads. that leaden gutters, or 


pipes, are uſed to CONVEY, it to the boiling, houſe, 


- and the ſkimmings and molaſſes from thence to ; 
the ſtill- houſe; that the ſugar coppers are rim- 


med with lead; the ſtill is copper, tinn'd ; . ,and 
the ſtill- head and worm are of tin or common 


e, and the _ (till of late years) of lead,” 
; it 


* 
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ir will not be Hoke 4: 26 if neſs Fm Mbükk be 


found to contain a portion of this metal. By 
Keeping the rum'(as allo wihe arid cyder this is 


dethimpoſed and preci pitates, ſo that theſe liquors 
1 lefs dingeris on chat feore by a age. 5-595 


Lead, u. Heigl is . di W bz 
but ſometimes, by long ſtanding and attrition, 
is mi d with, and ſuſpended i in it, ina very fine 
powder, by 5. no means innocent, 1 not x near fo. 
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18 not hou wever cult dei, that e certain waters 


may not be impregnated with acid, or faline, 


principles, Which may render them capable of 
difolving lead, and tfus becom in 8 an active poi- 


ſon. Dr. Wall gives an inſtance of a FEitleman of 


Worceſter, who had twenty children, of whoitt 
eight d died youtig, © "Thee reſt during their infa 
ey, and until they quͤitteck the "ug they liv'd 
in, were all remarkably unhealthy, and ſobject 


to  diforters of the ſtomach and. bob Wels. The 


father v was many years paraly tic, the: mother, ſud⸗ 
ä jet to colics and bilious obſtrutions (which! 
were relieved by "Bath waters. büt return'd when 
ſhe came back to her own houſe) died of the 
| Jaundice. When the houſe was fold, and the 
lead purmf p came to be repair'd, the cylinder \ was 
much” worn, a and the ciſtern was- "fo corroded: as 


dor to be thickeFrtiin paper, and was full of holes, 
E2- | thougy 
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8 : 
though the pump had been ſeveral times repair'd, 
even but 3 of 4 years before, when it was nearly | 
in the ſame ſtate. The water of that place is very 
hard, and hence probably corroded readily the 
lead, and becoming ſtrongly impregnated with: 
that metal, was the unſuſpected cauſe of the ill 
health 1 this family, for many . 


As this A may n aiſtruſ of | 
the water with which many families are ſupplied, 
I ſhall here add an eaſy method, by which the 
mixture of lead with other ſubſtances may, 
at any time, readily be diſcovered. Take pot 
aſh, and ſulphur, equal parts, and boil them to- 
| gether i in water for half an hour : add, very gra- 
dually, a little of this liquor to the water you 


would examine, and a cloudineſs will appear; 
if lead is contain d, the colour, and precipitated 
powder, will be dark grey; if no lead be con- 
tain'd, they will be white and milky; z and the 
darkiſh ſhade will be greater or. leſs, in propor- 
tion to the greater or leſs quantity of lead con- 
tain'd, as may be ſeen by adding a little ſugar 


of lead, to water intended e examination and 1 


compariſon. 


A caution ſeems to be nece 7 ry agai ft feed 
ing children with pewter ſpoons, which are 
made of baſe metal, contain much ead, and 

"are 
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wes: too often. ſuffer'd to. ſtand i in the milk, &c. 
which the child takes: as alſo againſt giving them 
toys daub'd with paint to amuſe them, in which 
lead has a great ſhare ; young children generally 
putting, into their mouths whatever they have 
in their hands. Hence, not improbably, may 
ariſe many of thoſe complaints in the ſtomach 
and bowels which are frequent in infants, who will 
be much eaſier affected, than others, by the nox- 
ious metal. Nor muſt we loſe ſight of this, that, 
as the action of this poiſon is on the nervous ſyſ- 
tem, its effects will be very different in different 
conſtitutions, and the ſame doſe will frequently 
cauſe no ſenſible bad effect on ſome, which may 
ſuffice to produce the molt deplorable evils, and 
even incurable complaints in others. And 
hence it is, that theſe.conſequences of an acci- 
dental uſe of lead are not ſo general, as we might 
otherwiſe expect them to be. But as a proof that 
theſe combinations of lead are not ſuppoſition 
_ real * be obtain dt from them. | 


hind even at applnde has "tha hurt | 
ful, altho' ir is the baſis. of an external remedy 
_ againſt inflammation; &c, which is of infinite 
uſe when prudently adminiſter'd, acts on the 
nervous ſyſtem, and takes off inflammation, ob- 
tunding the ſenſibility. A piece of ſheet lead 

worn upon an iſſue, a plaiſter of which lead is 
| » | the 


5 tm) 
the principal ingtedient, - a poultice, or an in- 
jection of a ſolution of lead, have, in certain ir- 
ritable habits, produced effects, ſimilar to thoſe” 
conſequent on the internal uſe of it. Even duſt- 
ing. the excoriated parts of children with Bae 
lead, 10 e pen ee 


iv; 
314 


T Wee eee e of lead 
are frequent amongſt thoſe whoſe huſineſs expo 
ſes them to the action of this metal, as phithibers,; 
potters, painters, glaſs - grinders, &c. Euen prin- 
ters by uſing their types, wien too mueh heated in 
drying, have been known to feel the bad effects 
of the efſſuvia of lead. For & lead whether dif- 
ſolved by fire or corroded by an acid, emits 
poiſanous effluvia In the cutting of glaſs 4 
leaden wheel is uſed, and the vapor ariſing from 
thence. is known to be highly hurtful to the 
workmen employ'd at it, who are ſubject᷑ tothe 
metallic colic, and frequently become paralytic. 
By a greater degree of heat, lead emits more 
and more dangerous effluvia, which act often 
with equal, if not greater violence, than ite pre- 
parations taken internally. Even the heat of the 
atmoſphere alone cauſes it to emit a baneful va» 
por. Inſt ances are not wanting where living in 
a a room which has been newly painted (eſpecially: 
white) has cauſed theſe complaints, and birds, 
&c, ſhut up in it, have died. The vapor from 
. | oil 
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-oil-caſe (which has ſugar of lead in its compoſi. 
tion) may produce inconveniences to delicate 
| mn mn, to ſuch : as Wear Jocks of-i it. 


The effetts collſeruent: upon this accidental 


uſe of lead, are, obſtinate conſtipation, with 
violent eolicky pains (the Colica Pictonum, De- 
vonſhire, og more properly, metallic colic) and 
conſequent paralytic affections, reſolution and 
- Joſs of colour of the muſcles, pains, tremors, 


| fpaſms, ſuppreſſion of urine, aſthma, ſuffocati- 


on; | vertigo; - epilepſy, apoplexy, idiotiſm; 


| | anne ge CURIE flow fever a ny. 


That Py eee at na to the 

action of poiſonous metallic effluvia, as thoſe 
who work in lead mines, copper works, &cc. 
nd the. beſt preventative to be greaſy. ſub. 
ſtances, as fat broth or oil taken every morn- 
ing, and thus they are in ſome degree de 
againſt its dane influence. 


"Tau the' cure of the . colic, — is | 


1 had. to the, Cremor Tartari, Caſtor Oil, ſome- 


times to the quick, active, purgatives, emetics 
opiates and glyſters. The Bath waters are found 


very ſerviceable in palſies conſequent on this me- 
rallic,colic, Very excellent effects are related by 
| Graſhuis, and after him, by our ingenious 
coun- 
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” \-puntryman Dr. Percival of Mancheſter, from 
roch alum, fifteen grains, given every four or 


five hours, in the metallic colic, which the 
latter ſays has, in fifteen caſes, ſucceeded - with | 
him, relieving the pain, and'the-ſecond or third 
doſe proving aperient.---But nothing gives ſo 
immediate temporary relief, as the warm bath; 
yet it ſhould be long continued, and occaſionally 
repeated, to prove of permanent advantage. Its 


uſe calms, removes ſpaſms, and diſpoſes che 


body to be ſooner acted upon, by the medicines 


|  employ'd to get the better of the conſtipation, 


A woman of this town, from the uſe of paint 
was afflicted grievouſly with the metallic colic, 


and had, for ſeveral days, tried a variety of means 


to procure relief, under the direction of a ſkil- 
ful and experienced phyſician, but with liule 
ſucceſs. Deſpairing almoſt of his patient's re- 
covery, he mention'd the caſe to me, and we 


_ Jointly determined to try the warm bath. She 


{at in it near an hour, and experienced an al- 
moſt immediate ceſſation of pain; and though 
this was not durable, a repetition of the warm 
bath, with proper aperient medicines, ſoon 


effected a cure. It is remarkable, that in the 


ſame houſe, from the like cuſtom painting) 
there were two women ſubje&t t to epileptic 
complaints. 


& 
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As the practice of painting the face, is by no 
means prevalent here, I thought it unneceſſary 
to add any caution on this head. But it may 
not be amiſs to remark, that in France, where 


2 2 


this cuſtom is general, they themſelves are ſen- 


ſible of tae miſchiefs occaſion'd by it, particular- 
ly by the cheaper and more ordinary kinds of 
rouge, which conſiſt chiefly of lead. But the 


greateſt danger to be apprehended is from the 


white, which they rub into the ſkin, to hide the 
natural dimneſs of their Fs penn 


Nor are the ill effects of chis metal confin'd 
to man alone : the brute creation are equally li- 


able to be affected by it, from accidental cauſes, 


as feeding from leaden veſſels, or drinking wa- 
ter impregnated with lead. The cattle which 
feed, or drink, in the neighbourhoood of furnaces 
for ſmelting lead; and the cats of plumbers, and 
others who work in lead, are remarkably ſub- 


ject tocolics, and to a gradual decay. 


Thus have I cu ſorily enumerated, the various 
means by which the poiſon of lead may, and does 
inſinuate itſelf into the body, and endeavour d 
to caution the public againſt a dangerous and un- 


| ſuſpected enemy; and I would humbly hope, 


that, however foreign from my ſubject this may 
appear, the attempt will, in ſome degree, prove 


both agreeable and ſerviceable to my readers. 
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